Page 2 

Dkt: 303.306US4 





PRELIMINARY AMENDMENT 

Serial Number: Unknown 
Filing Date: Herewith 

Title: PIPELINED PACKET-ORIENTED MEMORY SYSTEM HAVING A UNIDIRECTIONAL COMMAND 
AND ADDRESS BUS AND A BIDIRECTIONAL DATA BUS 



aNplurality M of memory devices, wherein each memory device contains a data in 
and a data W buffer, a column decoder and a row decoder; 

a butter register connected between the command and address bus and the 
plurality of memory devices, the buffer register receiving and latching the commands and 
addresses from the command and address bus and driving the commands and addresses to 
the plurality of merV)ry devices; and 

a data registerVonnected between the plurality of memory devices and the 
bidirectional data bus, tl\e data register receiving and latching the data information from 
the bidirectional data bus Wl driving the data information to the data in buffers of the 
plurality of memory devicessfor a write operation, the data register receiving and latching 
the data information from the eiata out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; and 
a socket adapted to receive the memory module and to couple the memory module to the 
unidirectional command and address bus ana to the bidirectional data bus. 



14. (Amended) The memory system according to claim 13 wherein the memory controller 
communicates the commands and addresses and thte data information using a pipelined packet- 
protocol which incorporates a first delay introduced ftv the buffer register of the memory 
[subsystem] module and a second delay introduced by \o data register of the memory 
[subsystem] module. 




Please add the following new claims: 

(New) A method of storing data in a pipelined memory system, wherein the pipelined 
memoir system includes a memory module, a socket, and a plurality of memory devices, 
wherein eaclHnemory device includes addressable storage, a data in and a data out buffer, a 
column decoder, alK^a row decoder, and wherein the socket couples the memory module to a 
unidirectional commanded address bus and to a bidirectional data bus, the method comprising: 
inserting the memory module in the socket; 
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ommunicating commands and addresses, through the socket to the memory module, on 
the unidirectional command and address bus; 

communicating data, through the socket to the memory module, on the bidirectional data 



bus; 



latching\he commands and addresses in a buffer register; 
latching thWata in a data register; 

driving the latched commands and addresses to the column and row decoders; 
driving the latched data to the data in buffers; and 

storing the data irVthe addressable storage of one of the plurality of memory devices. 



33. (New) The method ofclaim 32, wherein communicating commands and addresses and 
communicating data includes executing a packet protocol which incorporates a first delay 
introduced by the buffer register afcjd a second delay introduced by, the data register. 

(NewY A ^meth od of readirap to^i in a pipelined memory system, wherein the pipelined 
memory system includes a memory module and a socket, wherein the socket couples the memory 
module to a unidirectional command and address bus and a bidirectional data bus, the method 
comprising: 

inserting the memory module in the socket; 

communicating commands and addresses,\^hrough the socket to the memory module, on 
the unidirectional command and address bus; 

latching the commands and addresses in a buffer register; 

driving the latched commands and addresses to asplurality of memory devices having 
addressable storage, wherein each memory device includes^ data in and a data out buffer, a 
column decoder, and a row decoder; 

communicating data from the addressable storage of orrq of the plurality of memory 
devices; 

latching the data in a data register; and 
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communicating the data, tttfough the socket to a memory controller, on the bidirectional 
data bus. 

(New) The method of claim 34, wherein communicating commands and addresses and 
receiving data includes executing a packet protocol which incorporates a first delay introduced 
by the bhffer register and a second delay introduced by the data register. 

36. (New) Asmemory module comprising: 
a data regis! 
a buffer registe?^ 

a plurality M of mehiory devices, wherein each memory device contains a data in and a 
data out buffer, a column decofcter and a row decoder, wherein the data in buffer receives data 
information from the data registerand wherein the column decoder and row decoder receive ' 
address information from the buffer register; and 

a connector, wherein the connectohincludes command and address lines coupled to the 
buffer register and data lines coupled to the d^a register, wherein the connector is capable of 
being connected through a socket to a unidirectiohal command and address bus and a data bus. 

37. (New) The memory module of claim 36, whereinNhe address information and the data 
information are communicated according to a packet-protocol which incorporates a first delay 
introduced by the buffer register and a second delay introduced try the data register. 

\ 

38. (New) The memory module of claim 36, wherein each memory device is a dynamic 
random access memory device.! 

39. (New) The memory module of claim 36, wherein M equals 8. 

40. (Ne^A method of storing data in a memory module having a connector, wherein the 
connector includes command and address lines coupled to a buffer register and data lines coupled 
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p a data register, wherein the connector is capable of being connected through a socket to a 
^directional command and address bus and a data bus, the method comprising: 
coupling the connector to the socket; 

eceiving commands and addresses, through the command and address lines, from the 
unidirectional command and address bus; 

receVing data, through the data lines, from the data bus; 
latching the commands and addresses in a buffer register; 
latching me data in a data register; 
driving the latched commands and addresses to a plurality of memory devices having 
addressable storage; 

driving the latched data to the plurality of memory devices; and 
storing the data in the addressable storage of one of the plurality of memory devices. 



41. (New) The method of claim 40, wherein the commands and addresses and the data is 
communicated according to a packet-protocol which incorporates a first delay introduced by the 
buffer register and a second delay introduced by the data register. 



42. (New) A method of reading data m a memory module having a connector, wherein the 
connector includes command and address lmes coupled to a buffer register and data lines coupled 
to a data register, wherein the connector is capable of being connected through a socket to a 
unidirectional command and address bus and a o^ta bus, the method comprising: 
coupling the connector to the socket; 

receiving commands and addresses, through fl^e command and address lines, from the 
unidirectional command and address bus; 

latching the commands and addresses in a buffer register; 

driving the latched commands and addresses to a plui^lity of memory devices having 
addressable storage; 

reading data from the addressable storage of one of the plb^ality of memory devices; 
latching the data in a data register; and 
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pommunicating the data, through the data lines, to the data bus. 



43. (New) The method of claim 42, wherein the commands and addresses and the data is 
communicared according to a packet-protocol which incorporates a first delay introduced by the 
buffer registekand a second delay introduced by the data register. 



(New) AnXelectronic system comprising: 
a microprocessor; 

a memory controller coupled to the microprocessor; 

a unidirectional command and address bus coupled to the memory controller, the memory 
controller communicating commands and addresses to the command and address bus; 

a bidirectional data bus coupled to the memory controller, the memory controller 
communicating data information to the bidirectional data bus for a write operation and receiving 
the data information from the\bidirectional data bus during a read operation; 
a memory module, wheWn the memory module includes: 

a plurality M of memory devices, wherein each memory device contains a data in 
and a data out buffer; 

a buffer register connected between the command and address bus and the 
plurality of memory devices, the buffer register receiving and latching the commands and 
addresses from the command ana address bus and driving the commands and addresses to 
the plurality of memory devices; ahd 

a data register connected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching the data information from 
the bidirectional data bus and driving tne data information to the data in buffers of the 
plurality of memory devices for a write operation, the data register receiving and latching 
the data information from the data out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; and 
a socket adapted to receive the memory modufle and to couple the memory module to the 
unidirectional command and address bus and to the bidirectional data bus. 
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(New) The electronic system of claim 44, wherein the memory controller communicates 
the cbmmands and addresses and the data information using a pipelined packet-protocol which 
incorporates a first delay introduced by the buffer register of the memory module and a second 
delay introduced by the data register of the memory module. 

46. (New) The electronic system of claim 44, wherein each memory device is a dynamic 
random access memory device! 

" T 

(New) In an electronic system having a memory controller, a memory module, wherein 
the njemory module includes a plurality of memory devices, and a socket, wherein the socket 
couplefc>the memory module to a unidirectional command and address bus and a bidirectional 
data bus,\method of storing data in one of the plurality of memory devices comprising: 
inserting the memory module in the socket; 

commimicating information to the memory controller, wherein the memory controller 
receives the information and wherein the memory controller issues commands and addresses to 
the unidirectional command and address bus; 

communicating tnte commands and addresses from the unidirectional command and 
address bus, through the socket, to the memory module; 

communicating data frorn the memory controller to the bidirectional data bus; 

communicating the data from the bidirectional data bus to the memory module; 

latching the commands and addresses in a buffer register; 

latching the data in a data register^ 

driving the latched commands and ackiresses to the plurality of memory devices having 
addressable storage, wherein each memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; 

driving the latched data to the data in buffers;\nd 

storing the data in the addressable storage of one\f the plurality of memory devices. 
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(New) The method of claim 48, wherein communicating commands and addresses and 
communicating data includes executing a pipeline packet protocol which incorporates a first 
delaysintroduced by the buffer register and a second delay introduced by the data register. 

50. (NW) In an electronic system having a memory controller, a memory module, wherein 
the memory\nodule includes a plurality of memory devices, and a socket, wherein the socket 
couples the memory module to a unidirectional command and address bus and a bidirectional 
data bus, a method of reading data from one of the plurality of memory devices comprising: 

inserting thesmemory module in the socket; 

communicating information to the memory controller, wherein the memory controller 
receives the infoimationWd wherein the memory controller issues commands and addresses to 
the unidirectional command and address; 

communicating the commands and addresses from the unidirectional command and 
address bus, through the socketMo the memory module; 

latching the commands aniL addresses in a buffer register; 

driving the latched commands and addresses to a plurality of memory devices having 
addressable storage, wherein each memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; \ 

communicating data from the addressable storage of one of the plurality of memory 
devices; \ 

latching the data in a data register; and \ 

communicating the data, through the sockeMo the memory controller, on a bidirectional 
data bus. \ 

51. (New) The method of claim 50, wherein communicating commands and addresses and 
receiving data includes executing a pipeline packet protocol which incorporates a first delay 
introduced by the buffer register and a second delay introduceaSby the data register. 



52. (New) A memory system, comprising: 
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a unidirectional command and address bus in electrical communication with a memory 
control advice; 

a biairectional data bus in electrical communication with the memory control device; 
a menjory module, wherein the memory module includes: 

plurality M of memory devices, wherein each memory device contains a data in 
and a dataSxmt buffer; 

a buffer register connected between the command and address bus and the 
plurality of memory devices, the buffer register receiving and latching commands and 
addresses from the command and address bus and driving the commands and addresses to 
the plurality of memory devices; and 

a data registersconnected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching data information from the 
bidirectional data bus ancrdriving the data information to the data in buffers of the 
plurality of memory devicessfor a write operation, the data register receiving and latching 
the data information from the (lata out buffers of the plurality of memory devices and 
driving the data information to tft^ bidirectional data bus for a read operation; and 
a socket adapted to receive the merkory module and to couple the memory module to the 
unidirectional command and address bus anaVto the bidirectional data bus. 



53. (New) The memory system of claim 52, wherein the commands and addresses and the 
data information communicate using a pipelined paivket-protocol which incorporates a first delay 
introduced by the buffer register and a second delay introduced by the data register. 



54. (New) The memory system \f claim 52, wherein each memory device is a dynamic 
random access memory device. 



55. 



(New)The memory system of claim 52, wherein M equals 8. 
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CONCLUSION 

Non-elected claims 1-12 and 17-31 have been canceled without prejudice and not in 
response to an art rejection. Applicant reserves the right to reintroduce these claims at a later 
date or in a continuation or divisional patent application. Claims 13 and 14 have not been 
amended in response to any art rejection. New claims 32-55 are drawn to the control of 
pipelined memories including the use of a socket adapted to receive a memory module and fit 
within Group IV of the Restriction Requirement of the parent case. 

Claims 13-16 and 32-55 are now pending in this application. The Examiner is invited to 
contact the below-signed attorney to discuss any questions which may remain with respect to the 
present application. 

Respectfully submitted, 

KEVIN J. RYAN 

By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612)373-6904 

Date 

' ^-"Daniel J. KliW 
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